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(54) PROTECTIVE FILM FORMING COMPOSITION FOR LIQUID IMMERSION EXPOSURE, AND 
PATTERN FORMING METHOD USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new protective film forming composition for forming a 
protective film which can be stripped with a developing solution in liquid immersion exposure, 
which shows excellent coating uniformity on a resist film, which reduces the number of particles 
produced after storage with time and which can improve the sensitivity of an underlayer resist 
composition. 

SOLUTION: This protective film forming composition contains (A) a resin insoluble in water and 
soluble in alkali, and (B) a solvent, and also contains metal impuriies of <100 ppb. This pattern 
forming method is carried out by using the composition. 
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ttf JB (A) ^)ll¥ft^f Il^> ^^/w;x^>> 3 y^P7n^77^ (GPC) 

j£ t ± 9 ^° y * ^ b v m w fit t b r , & * b < n 1 , o o oKi-e&o , ± 9 l< » 

1, 000 — 200, 0 0 Otfc!), ItjfS L< ft3 0 0 0 ~ 2 0 0 0 0 ffc 5 fl 

# jb ( a ) * , a s * * f* h: 5 « ft % k t -e & 6 r. t as * m m w ± <d & a h *^ & * l 

v^ 0 £5jf4L<ft, 8g*t#}i3fI%KTtfc5 0 Wig (A) ^^^^f**t5«S 
¥ ft f* , 7V ^ n ^ V "7 y ^ (GPC) , MMwi^ ^ ^ ^ h ^ 7 V 4 ( H P L C 

) ft * ? u ^ v ? ? ? ^ ( g c ) ftif^^tff^a-eiST-rscitasBriB-e&So 

5 IB ( A ) ^^«S**#:<^*Sr_bSB«5Ht-rS-tH:, t ^ «\ ^ fife IS <o # IB (A 

) a g ¥ S f* ft a < * m "T 5 * « * -e H *§ b h b ^ $ * fc 5 , i/J*^;v*5A • 7;Kt 40 
^7ASrlt - ir^J:oTfT5 i as -e * 6 0 

[ 0 0 4 3 ] 

^^-ft^flf (Mw/Mn, ^tfci^^^3V^5) ttMlri~5-e&!9, &*b<»l~4, 
Il^fft L< l - 3 co $5 ffl co as ^ $ ^ 5 0 
[ 0 0 4 4 ] 

*»W<z>fft»IK^^m^*fci3V^-c, ttflB (a) cogE^S^, «»«^^fi^4fc^^H 
r^t6 o-l 0 0fi%t**5^ iasfft L< , J: 5 4 L < ft 7 0-1 0 ofi%t* 

6 o 

[ 0 0 4 5 ] 

* , a fflr , » m & ^ * b , § h >& m b , ifBfi&i*S!ii3«tv*<^te^*4>Sr^^r so 
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[ 0 0 4 6 ] 

[ 2 ] ^ n ( b ) 

ifts^ tas^t lv\ 4 , § is — tf> ?g ta bs it <d wl m e> n , # tk m -e fc s n t & 

[ 0 0 4 7 ] 

ftffll5 ltd, Wx.(iTIB©1)©^&tf?)tb5o 

• ^ V if v , h xc v , xc ^ > if V , 7 ^ ;v ^ > if > , y^n ^ 10 
V , 7° 7 ^ 7 7 y x^ 7* * > , K 'r # V , v- 7 a ^ ^ >- , y ^ /V v" 7 n 

-^^r^>, p — y y/ 7 y^, f ^ 5 3f v v >- „ ^ n ^ v ;v ^< y if y , v- 7 u ^ 3f ir 

>^ ^ 7 n ^ 1/ 7 1/ , v^^yfy, "f- V 7 V >- , v^^^-/^^^^^^, vv y V , ^h^IJ 

v , ^7x^;v, y \s i/ m <o m \\l 7k m m m m ; 

• ft y ^ U > , ft — * , ^ nn^yf y, ^a^t^yif yf (D^n^yft^ft* 

; 

• 7 ^ ;y 7 ;y =f - ;y , 4 y T 5 t /y =* — ?v , ? # s ;v ^ ^ ^ y — , 3 — ^ :/ 7 y 

— /y , i - 7*f ;v7;y ^-;y, 2 - xc ^ /y :/ 7 y — , 2-^.^/v^^r^y— ;v , & 7 7 
y — ;v „ y^-y — /v, ^ ^ ^< >- ^ T 3 — „ v^n^^flJ-y — f h7 t Fn7;v 
7!)/l/7/^^/i'l©7/^^/V ; 20 

• T ir h xx h y 7V , ^y7nAV-^7;y, xf /v^^y;i/7 ^ y, n-^^/^^/v^ 
U v , i? ^ 7 7 P n t° ;y 7 ^ > , :y 7 n y;V7 ; V ^ - n - ^ ^ ?v T % V , h ^ 7 
f ;i/xf yyyr ^ V , h V 7° n t° /V T 5 V # (7) ^ g St |§ £0 ; 

— « Hft . W It , g§ St , ^ y @§ SS , ^ 3 >- Wt , y° n t° ^ v S$ # (7) # ^ > 1$ ^ t§ ^ij ; 

• M;K7°n t°tyi, l^^^ny^f (DHS*ft|§| ; 
[ 0 0 4 8 ] 

• 1,4-v^^/V^n^^if^, 1, 1, 2, 2-Th7^nav ? 7;y^nx^y^ 

7 7 ;v t n 7° n /a 7 ^ /V , h y T 7 /V ^ n T ir h ft It ^ ^ /V , ^ — ;V u ^ y° $ 1/ , ^ 
f 7/Vtn^ 77°n / y^/K ^° — ^ ;v ^ u *?* ;v ^ $ y — ;V , ^ y ^ 7 ;V t n 7° n 7 

— , ^^i^^/v^-n^^if^-, /^y/vtn^f ;vf h7 t K n 7 7 7 , ^° — 7 ?v 3r n 30 
^° y x^r/^I, y ^ u -7 zz. y — IS # (7) 77 v Mlk'MM ; 

• ffe , T n y — ;v , v? ^ 3r > , ^^^757, ;vx-f;v, ^ ^ — n — ^ 

y 7 ir h y 7 ^ - /v , v^yy^/y^rh>^ y^/v^y^^/v-y-h>, y 
^ — n — ^ ^ h ^ , xf l/y^J 3-;v, ^/^ !) ^v^/vx-r x f y y y ^ n 

7>f -y^n^^f/y, v^^n^v^yv, 2-^V°^y>- N y-^^^^yb^^ 
7 f ;vxf ;v7 ^ y N xf yy^y xf yy^j 3 - /v^ ; /vx - ^ , xc 

f 7 y 7' !) x-/v^7xf /vx-r/v, 2 - y h^yxf/v/tr - xc^-lx^y^y xr 

-;V^yxf;^x-7;V7tf^ h , 7° o t° 7 7 71 ^-/^ 7° n t° 7 7 71 ^ / 

y ^ /V — 7^ , 7° n t° y y 7' U x - ^ 7 7 f /7 x - f ;7 7 ir f - b , h ;7 x y ^ @^|$ 
^ x^ /y , ?L II 7 f ;y , ?L K ^ ^ , y h *c z/y° n t°tyi7f /v, x i>^yyn c°tysf 40 
xc ^ n t° /y tf y i 7 f /7 , t° /y tf > If xc ^ /v , t°y ^yS7°n t°;v, N , n — y ^ ^ 
^ /y A r 5 K , ^7 f ;y^;y^^y F\ N-7f !i K > , y h y 7^ 7 - /7 , *r 

h 7 t F n 7 7 7 , xf ;yx b ^yy^n - F , B£ 14 ^ ^ ^ , N , N-^yf ;V7t 

h T 5 K o 
[ 0 0 4 9 ] 

* is 0^ « ii in 7^ » ^ 4fe v^ r m & ^ 5 m m n , m. m & m & l t s ^ * »j t b r 
#ixpss § tL^v^^^ ^ftyk*^^S'j, ^ n y >-ft tk mmm , ^? v mmm^mm^ 

± 5 4MS +4 j§ £0 id *f L T , t /y 3 — /y ^ , ^ - ^ /y ^ , S m ^ ^1 , *;v^y 

m , mmyk^^mm , ^ ^ ^ ^^mn , 7^71 m m <d x 5 & * 44 » *p x. & 50 
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^ a m * » so ^ ^ y y * m m * * ft jb l , m LtiiB^7;^- 

] 

^ zm#\<Dm&}k*t&, « S Ty M S 14 * SO : S t4 » »J 9 5 : 5-4 
m * b < , J:^^*b<^ 90 : 10 — 50 : 50, S ttifi L< ft8 5 : 
: 4 0 -e fc S o 

] 

e +4 so 



30 



40 



50 



JP 2006-30603 A 2006.2.2 



ttft v v m m & / x \± v- y = > ^ # bb is so (7ys^#ffiffitt?pj, ^jay** 
ffirstt^j, ^ y *® =f- 1 m mm ^ <d & 6 ft a ei*sa ) ^v^t ti^, a>5w*2« 

Kii^^^^S-ira^^f^bV^ _b|B#ffifiH4?f!lSr^^r"r5^tlc:±!9, 2 5 0nm 
Et T, Sl: 2 2 0 nmHT»I**S»ftfflll^ 18 ft , #P {ft ft , « * 14 , 5i lit £c <o ffl 
mU * if tf> t£ IB fR] _b , #CI««-tt©^]J:i^#t5 0 
[ 0 0 5 5 ] 

7y*|Si;/X}j:^y = ^^#B}g*£#JiL-CH:, #1 X. fi # M Bg 6 2 - 3 6 6 6 3 ^- 
^ f 3 , #|Bg 6 1 - 2 2 6 7 4 6 #| 8 6 1 - 2 2 6 7 4 5 # M Bg 6 2 

-1 70 9 5 0^-<^#, #S0g 6 3 - 3 4 5 4 0 t^i, #l¥ 7 - 2 3 0 1 6 5 t&» 
, # M ¥8-6 2 8 3 4^^ $B , #l¥ 9 - 5 4 4 3 2 t&|, #S¥ 9 - 5 9 8 8 10 
$R , #gg2 0 0 2- 2 7 78 6 2^<&#, *S#ffS 5 4 0 5 7 2 Ot?Sif , ^536 
0 6 9 2 ^ m %® W , B 5 5 2 9 8 8 1 ^S*t, ^ 5 2 9 6 3 3 O^SHt, ^ 5 4 3 6 
0 9 8 # m m W , 0 5 5 7 6 1 4 3 §PMlt, 0529451 1 W B W , 058244 
5 1 # ^ #p » fB m <r> ft ffi ffi ft £0 * 6 r i as -e * , TIBlfT|R<Z)|?.BS14»JSr*^**ffl 

[ 0 0 5 6 ] 

IS6fflt^5ifiJS<OffBStt»Jt Lt, «itfx7 hy^EF3 0 1, E F 3 0 3 , (ff 
flefflffcJ* 7n9-KFC430, 4 3 1 (ft S * y - m A ) ® ) , * it 7 r V 

9 F 1 7 1 , F 1 7 3 , F 1 7 6 , F 1 8 9 , R08 (^0*^fy^ft?I| ( * ) K) 
, ^ — :7u>S-382, S C 1 0 1 , 102, 103, 104, 105, 106 ( jfi ffi 20 

^ ( «c ) ® ) , h n y '/V S - 3 6 6 ( h xi J ^ % % ?v ( W ) Si ) # ^ ^ ^ * ^ # ffi ^ 
»JXf±^y3^»#ffiffitt»JSr*^5^i:dS-e#5 0 4 fc/K !J y n ^ff y * y ^ - k P - 

341 (fiift^n ( « ) » ) t ^ y = ^ m ft b e « n t t t jb ^ 5 ^ t ^ ^ 5 o 

[ 0 0 5 7 ] 

jfe ( ^ n - jft t *l 6 ) h b < M: ^ y =f ^ y if - %/ 3 V ffi ( ^ y ^ — & t ^ *> 

^flsSrffiv^fc|f.BStt»JSrffiv^SriidStiJ*5o ^ ^ * n II JK ife ^ ^ W B: , # M 2 0 0 2 
-9 0 9 9 l#^#fcSB«S^fc*fefc«toT^^-rs^i:dSttJ*5o 

y ( ^- ^ r w ) ) 7^i/-ni;/x^ (*y ( ^- * v r ^ * v >- ) ) y^^y 

^tt)i^ 0 ^°y (^^V7;v^uy) SiLtli, ^°y (t^r^xf yy) 

/K y (t^v^n vy) £ , ^° y ( ^- ^ ^ w v ) s * if a* ^ tf e> ti , * , *y ( 

t^yxfyy^t^v-7°at°yy^t^^xfi/yt©7^>y^Ig#) ^^°y (^^r 
yxf yy it^y7°n b° 1/ i (D ~f u ^ ^ i g # ) ^ if 0 C <S ft ft Id M ^ 6 11 ft co T /V 

(*3 ( ^ * T ^ * V v ) ) T^yi^-h (Xli^^ y l/ - M ir^*fi^f*f^2^ 

2fiK_h(D ( /K y ( ^ * v- T * V ) ) T^y (XB^^UV- M ^ if 0 40 

* a ^ l fc 3 ^^K±:cD#m^#:-et £v^ 0 

[ 0 0 5 8 ] 

X. «\ mig^^ffi^tt^lJirbT, ^^f^T^^F178, F-470, F-473, 
F-475, F-476, F-472 (^0*^>^r^^X* (*) «) £r * 5 ^ t fi> 

-e # 5 o * ?> m , c 6 F 13 ssr*-r6r^yix-h (x^^^^y^-h) t (^°y 
^•yr/^^y) ) r^yu-b (K^^y ^-M ir^*m^f*, c 6 f 13 ^St* 

t67H^-F (Xf^^y V-f) ir (^°y ( * ^ ^ U v ) ) 7?!lU-h ( 

xfi^^^ y y - h ) t (^°y ( ^ v ^° a t° w > ) ) r^yu-h ( x » ^ 9 9 y ^ - 

^ ^ is T 7V ^ u > ) ) 7^ y y - h (Xli^^y ^-M t (O # m ^ #: , C 8 F 17 SSr 50 
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tt6r^ y ^ - h (xi4^?y i^-n t ( # y i^r^is^^uiy) ) r y y u - h 
- b ) t <d # m ^ flc * if * \f 5 ^ i as -e # 5 0 

[ 0 0 5 9 ] 

ffifflt5^Ht^5o f^, ^° y t^f^xf 7 ^ y /vx^r /v, y & 3r 

^ v ^ /i/ x - r;v#(D/K U i/yT/v^/vx-f^I, ^°y ^-^v^^^i^v^^ 

^ /V ^7 ^. y — ;l/x- ^ /V , aj? y t^^xf uyy^/^x/^/Vx-r^f©^!] ^ -> 
:x ^ kyT/V^/VT y /vxc — *°!J t^^xf i/y . *y ^ y 10 

^ 3 ^° y -7 - g , y tr ? y y y £7 u — h , y ;nf ^ y y a° ;v 5 f b , y tr ? ;x 
y y ^ T u — h , y;nf ^ y^t / t vx - h , y;vif^y h y * vx- h , y ?v tr ? 1/ 
Y y ^^ru — h ^ <D y ?v tr ? >- JJg Jte R& ^ ^ ^ ;v m , ^°y t^yxf uyy;yt^y^y 
y ^ — h , *° y ^ ^ Vx f y y y ;v y / /a 7 - h , /^y^^^^^i^^y/v 
tr? y^ey ^fry - *y**yxfi/yy;vtr?yhyt^x-h, a? y ^ ^ is ^ 
t i/yy;nf? y h y y 7" r ^ — h <d tf? y ^ ^ ^ ^ ^ > y ;v tr ? v II Jte & ^ y, ^ ; v m 
mco y n^v^ifffiSttffii^Sr^ffa r. t as -e * 5 0 

[ 0 0 6 0 ] 

T cfc V^ 0 20 
[ 0 0 6 1 ] 

* ffi ffi »j ft ffl s , mmmyt m »K7#j*»js«<z>^* ( * »j ^ ^ < ) «lt, 

* b < n o . oooi-2ics%, i 5 * b < n o . ooi~iK»%-e&5 0 

[ 0 0 6 2 ] 

[ 4 ] tft ti re 

* m m <d mmm ft m & m mm & m n , uz? * mb _b ^ a $ ^ 6 ft i? l t « m m & 

m $t l , u ^ * h«rtirc^<o***<z>s3S, fc* «t u * 5> « m m — <d m m & 
m c t <d -e & s c 

[ 0 0 6 3 ] 

*»W(^«g»*ffl«»ll!S^*»^<» (HT, h y° = - h ffi 4to t t> & ) ft , 30 
»^*^^^**LS^«^«*<Z)^^r*asi 0 0 P P bEtTtfcS^ t Sr#«tt5o ift 
li?f^|l*» [ f 1 ^t*^5 5 ttfl, N a , K , C a , F e , M g , Mn 

, P d , N i , Z n , P t , A g , C u f ^ * b 5 ^ , I* ( Fe 

) (D^^fi^20ppbKT^Mx.5r.^a>j: l 9^*bV^ o 
[ 0 0 6 4 ] 

« fl m m & » J* ^ ^ CD ^ JS ^ ffi ^ ^ ^ * ft {fi «Lfc#^^i*^-tt^aftt5^tt 
, {ft»R^|ft»^«^©^JR^««as«tftoT^^ 

^i^^*SSr{gMbfc^^, ^ - 7^ 4 9 ;i> » ^ ft £r iS M "C? # 5 <z> ft , & »S £ fls fc: # & JR 
^tt«*«tLT#JBas*»J^^««t-S<^as{S«*^5fc»^& t « S £ ft 5 o 40 
[ 0 0 6 5 ] 

* fc is fi m m fit m at m ^ <d ± m ^ m m <d ^ * a « b » ^ ^ t i^w^ h a s ^ 
_h }c o ft as s H id o t » w * "e » M as , a ^ ^> ?v ^ — w t -e h y y° xr — h 

»^^^^tt^»C*t^5^JR^*B^as#^Ebfc4i^ic:, Tl©^^^ h^ffi^fpJ^a^ 
©ft^WffiSfffflSrLtv^^ h^^^>fbSJSasffiJt*^TL*5^*B5ih^5»*as& 

6 cd -e » ft v> a^ t # x. h ti 5 o 

[ 0 0 6 6 ] 

femmm&mj&m ^ iz^^ ti & &m^mm <d^^ m & 1 o o P P bHT^ts^s^ l 
t « , m 7L a\ *tc^^^&!9T7v*ymifeifti-"sr*"e&s«jB ( a ) Sr ^ so ^ ^ #p $ ^ 
r « m t b , >r * is s * ^ >f /v- ? - ^ ± 9 at i§ -r 5 & ^ \r 6 r. t as -e # 6 0 ^ <r> m , 50 
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C T # S e +4 SO ^ *P x. T 2S ^ w & M » "T 6 X g , JfcV^-eiE^iSSr^igan-Y Ki* 

^ >r * - «t 5 at m -r 5 x s & ^ tf « « iR ^ ^ *§. m <n m m * m t>ti& 0 

[ 0 0 6 7 ] 

> Si # ?l m m l < ii*y ^° n t° u v « # ?l is ^ m s s ft fc h >r ^ ^ r m ^ ^ ^ * - ^ ^ 
^b<, x. «\ -f^^^y-^ ( p * ^ — » ) , 4 * > 9 y - > a q ( 0 * *j? — ?v 
itm ) ^ * tf 5 i as -e # 5 *s , # ^§ ^ - ft ^ s § ft 6 t (7) -e n ft 0 10 

^ty5j*7^;V^^^J:5lMim, 5 0 0—1 0 0 0 0 c c/m i n / m 2 t ~f 
[ 0 0 6 8 ] 

— «S £ b < , f!J X. «\ 7^nyx • t7°f7^ff-DEV-l 6/40 ( ^ ^ u y 

U 1/ 7 ^ 9 — ) , m>^u>^ ( 0 ^ /K — ;WiS*!Jf h77;^nxf i/y7>f;^- 
) , *>/V^-#TN6 6 (0*^°-/l-tt®^^n^6 6^^/V^-) , if - 9 ^ 9 * ( * a 
/|±lir;Pn^X7^;v^-) , x y ^ h a ^ 7 I I (^a/|igt^ny6 67^;v^ 

— ) ^Sr^^5^tas-e#5as, # 35 93 « - ft PS j£ § ft 6 fc (7) ~c » ft 0 * fc , * 3S 20 
£ £ij ^ (7) ^ ^ v ^ ^ <ft S: ft§ M L « S il X S «: fr 5 # ^ ft , ^i^n^ Kl^7^ 

9 — n , >r^v^ifetB^fcfcftv^<^-e&s^i:as^sbv^ 0 

[ 0 0 6 9 ] 

^*yj*!7>f ;v^-Xtf^»3n^ K^S7>f ;v^-(OjLSft, -f t 0 . 0 1 

— 0. 5/fmit5:ia5»4L<, 0. 01 — 0. 1 /im^t6:HUH^Ll/\ 
[ 0 0 7 0 ] 

5 o 

« « Ml ft , B)lfc3tii(^^'L"CSMt i fc5i i ^ L V ^ ir V ^ 5 § ^ b s J* II © ^ » 30 

*L<, ii'ffi'lnm-^SOOnm, jffL<ttlOnm~15 O n mOg $ ^ $}l5 
0 a. fls ^ , B<ol**Sl* ;4^f i L < li 5 0 %~ 8 0 %, J; 4 L < B 6 0 % ~ 

ir t? m «e -e # s o fcixtf, w ia * -r s 3§r # m. © s « & -r r. t -e , a r f*©h 

fc t ili^fl l o o OHToft^ft) ©"a ili^ft^J'i^fi L v\ 

[ 0 0 7 1 ] 

f* II R t* , IS S « i © a fti 14 © ffi ^ t> h , IS ?1« © -f* fl B| t M -t 5 S M ft ( 2 3 °C ) 3S 40 
^ (4 St * © » fl « L U , * £ ^ ^ 5> © Si S* zk '14 Sr fH » 6 r i T- mf IB IS H lc if S t* # 
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